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EFFECTS OF HOME AND SCHOOL ON LEARNING , 
MAMMATICS, POLITICAL KNOWLEDSE AND POLITICAL attitudes' 

by 

Ina V.S. MulUs 
Introduction 

Tha 1966 release of Equality of Educational Opportunity s by Jarnes 
Cqliman at al. indfcatid tiiat differences among schools contributa little 
to differences In what students learn* In fact, the raport findings sug- 
gasted that, compared to home background, school had almost A negligible ^ 
effect on dlffirtnces in ac(i1avemtnt. 

. When one considers the quistlon^of naturally occufring variance, tha 
finding that school I5 of mlatlvaly lass importance than prior student 
abilltias in influencing achleyamant is not as surprising as it might 
appear^ Children possess a wide range of inheritad abilities and are 
products of axtremaly varied pre^school anvironinentsi the variation in 
learning opportunities provided by schools is quitt small in comparison. 

Stilly many found the report results to be contrary to common seppse* 
That family background accounts for a substantial amount of the variation 
in ach1evem%nt has not been seriously questioned, ^ut: Jancks (l972a) as. 
wall as othars (Bowles and Levin, 1968) ware not preparad for the sniall 
amount of variance in achievement axplicitly accounted for by variations 
in facilitias and curricula* While one would expaet student background 
to be a powarful detertnlnant of pupil achiavament, it might also ba 
anticipated that school characteristics would hava a^ significant influance 
on performanca levels. 

Since the resulti^'wera not as expectad, contro\^ersy arose over tech- 
nical aspects of tha ^^udy* The findings were not,|and ara not, considared 
definitive in any sensl. D1 sagraemants over purpose, procedure and mathod* 
ology abound* 'Soma of thi most notable critiques are those by Bowles and 
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Levin (1968). Cain and Watts (1970), Hanushek and Kain (1972) and JenckS' 
(I9t2b)v Xlhas been malntiinad that the data were defective because of 
high lion- res perns e rater and because of the inaccuracy, inadequacy and . 
ifrelivance of the Information CQllected, It hiS also been suggested that 
if the data were analyzed cprrictly^ they might not support the conclusion 
reached. \ 

Critics, who scrutin1«d the regression analyses used to examine the ' 
relatUn of student characteristics and school resources to scholastic 
achiavimenti found the model' simplistic and the irnplenientation of the 
analyses Improperiln view of the conclusions reported. In addition to 
those mentioned earlier, Smitfi (1972). Coleman (1972) and Mayes ke et al. 
{1973; provide detailed tKplanatI ons of the problems sumari zed in the. 
follDwing discussion.^ 

'^he'basic issua/ls that of how jointly explained variance should be 
ioned among explanatpry variables. The study used the basic addi- 
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the Achievenient of individual i ^ 

the Home |Background aKperiences of individual 1 

the charattiri sties of the Student Body 1n the schoQl 
individual 1 attends \ 

the Facilities and Curriculum in the school individual, 1 
attends ; 

the charactirlstlcs of the Teachar^ in the school individual 
i attends 

the error, or rasidual portion, of A. that cannot be explained 
by the measured variablas 



and where b^, bg^ bp and b^ are waights assigned to the various influences 

and b^'ii a constant. ■ 

» 0 " " : ■ ■ \ ^ ■ ' 

The basic equation was bull t by adding one groupXof variables at a 
timai ii^ith the groups being added to^the aquation in the order listed 
above. The measure reported as an estimate of the importance of each group 
of \^ar1ables was tha addition to the proportion of varlanc^e In achievimant 
scores iKplainid (addition to R^) when that group was added\^to the relation 
ship.. , This would have criated no problem If the variables had been . 
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independent. But since the groups of explanatory yariibles were highly 
intercorreUtedi as the background characteristics of studerits are with 
the characteHstlcs of the schools they attendi the addition to the propor* 
tlon of variance In achievement eh at each explained w^s dependent on the 
order in which tlie variables were entered Into the regression equation* 
If two variables are correlated they share a certain afnount of explanatory 
power. The shared portion of variftnci 1n achievement which can be 
accounted for by either variable will always be attributed to that vari- 
able which is entered into the regression first, Acegrdlnglyp the explana* 
tory vaiue of the first variable will be overitated and that of the second 
variable understated. 

The data from the Equality of Educattonal Opportunity study have been 
reanalyied many' tirtes. HoWtveri most of the analysts (rSmitht 1972j 
Coleman* 1972s Maytske, 1972, 1973a) could find few gr^ounds for disagree- 
ment with the report finding "that schools bring little influtnce to bear 
on a child's achlavtment that Is independent of his baclcgfound and general 
social Gontext'*^ (Coleman et al., 1966:325). ^ 

There hav^ also been a number of studies of the effect^ of school on 
learning based on other large data setSs such as the Oencks and Brown 
(197S) analysis of the Project TALENT data and the IntarnatlQnal iAssocia- 
tlon for the Eyaluation of Educational Ach lavement (lEA) studies (PurveSj 
1973; ThorndlKri 1973; Combar and Kaeves^ 1973). Howeverf until a later 
investigation of the probl^ by Colenian C1S75) himself ^ the general find- 
ings still indicated that school had relatively little imp^act on differ- 
enoes in achievOTent, ^ 

In "Hathods and Risults in the lEA Studies of Effatfts of School on 
Learning, Coliman (1975) rianalyzad the data from the lEA studies for 
Itteraturei reading, and science to demonstrate what ha considered more 
appropriati analytic procedures for daterniining the relative effects of 
school on learnini using cross^SiCtlQnal data* He proposed combining 
each. cluster of variables into a signle composite variable and then using 
the standardizid regression coefficients of the composite variables to 
estimate the overall' effect of each cluster. The analytic procedure was'^ 
basically ^ path analysis using the. three asrived variables of hoiries type 
of school and programi and school resources. When fie applied this 



technique to the UA data i he found a hlghtr relative effect of school 
resource variablasi corTipdred to home background variables, than had been 
previously reported. He also found that the relative Influance of home 
background in detgmilning achievement compared to the relative influence 
of school in detenilnlrig achieveinent different for specific subject 
natters, Reading achievement v^as more of an outgrowth of home influences 
than achievement in the other two subjects measured--l1 terature and 
science. This led to another conclus1on--that studies based on tests 
related to reading ability, such as spine of the studies using the original 
. Equality of Educational Qpporturiity datap will probably underestimate the 
general affects of the school m compared to the effects of the home. 

To Improve and refine our understwdlng of the educational process, 
we need good estirttates of the relative effects on learning of clusters of 
variables as well as the relatiy^e effects of variables within clusters, 
What Is needed most to answer questions about the effect of school on 
learning 1s a large-scale contf&Med social Investigation, However, until 
such a large-scale longitudinal experiment becomes ethicallyi politically 
and financially possibles the best data available will continue to be that 
from analysts of Urge-scale observational or descriptive surveys. 

Even though the use of mill tiple linear regression techniques to answer 
questions of effects of schooling has often led to disappointing and Incon-- 
elusive results I Investigation of the utility of analysis technlQues that 
can be used with cri^ss-sectlonal data should be continued and the work of 
Coleman (1975) seenied to offif promise* However, Coleman applied his 
technique to the lEA data post hocp and was unable to complete a full in- 
vestigatior^ of his suggested tecnnlque. The present study was designed to 
help corroborate Coleman's findings based on the lEA studies and to inves- 
tigage the utility of tlie total suggested procedure. It used the proce* 
dure suggested by Colernan {1975) and data collected 1n 1976 by the National 
Assessment of Educational Progress to investigate the relative importance 
and effect of three clusters of var1ab1es--home environment variables, 
coinnunity and school environment variables, and school instructional 
var1ables*-on educati-onal achievement in the areas of mathematics, political 
knowledge and socio-political attitudes* 

6 
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The Data 

Overview of the National Assessment of Educational "Progress 

The National Assessment of Educational Progress Is a project, funded 
by the U.S. Departtient of Healthi Education and Welfare. The primary pur- 
pose of National Assessment 1s to gather Information concerning the degree 
to which educational goals are being met nationally and to make this infor 
mation available to the general public and to eaucational decision-makers 
so that probl^ areas can be identified, priorities established^ and pro- 
gress over time detennlned. 

In an effort to detemiine the educational attainments of American 
youths National Assessment annuany collects achievement data In a variety 
of learning areas from nationally representative samples of nine-year-olds 
thirteen-year-olds and seventeen-year-olds--the three age levels that 
generally mark the end of primary, intennedlate and secondary education. 
Different subject areas are assessed every yeari and subjects are peri- 
odical ly reassessed to measure changes in achievement over time. National 
Assessment has Interviewed and tested more than 750 sOOO persons since 1969 
with approximately 70,000 to 100,000 persons participating each year. 

Each subject area assessment eVQlves from a consensus process, with 
the final product being the result of several years' work by a great many 
educators, scholars and lay persons from all over the nation. Initially, 
these people design objectives for each subject area, identifying general 
goals they feel Americans should accomplish in the course of their educa- 
tion. The broad educational objectives used by National Assessment repre- 
sent the combined opinion of a diverse group of people about what young 
people should know and be able to do. 

After; careful reviews, these objectives are given to Item writers i 
who create both multiple-choice and open-ended measures appropriate to the 
objectives* Numerous people froni across the country are also Inyolved in 
the development of the Items for these assessments. Panels of specialists 
and lay persons review and revise the items before and after the yarious 
phases of field tryouts. To help guard against the possibility of racial i 
ethnic or sexual bias, many of the reviewers represent minority groups. 

When the exercises have passed all the reviews, they are administered 
to national probability samples of the target age groups* Respondents are 
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selected in accor*dance mth a carifuny constructad, deeply strati ft ed, 
multi-stage probability simple design. The procedure guarantees that each 
respondent is selected with a known probability, By weighting each respon 
dent's performance inverse ly to his or her probability of selection, appro 
priate generalizations can be made to the eri^tire population of nine-j^ear- 
olds, thirteen-year-olds or seventeen-year-olds. 

National Assessment maintains unifonn adinini strati on procedures by 
tape recording instructions and items and by using trained administrators, 
rather than classroom perscnneU to conduct assessments. The field staff 
is hired on a permanent basis and trained each year specifically for each 
subject area assessnifent. It should be emphasized that National Assessment 
sampling procedures , as well as administration procedures, such as aTlow- 
ing more than adequate response times on the paced tapes t were developed 
to assure low non-response rates both for overall sample coverage and for 
specific items, 

^ Results to mul tiple^choice exercises are scored by optical scanning 
machines. Open-ended responses are categorized according to Garefully 
developed scoring guides by trained readers who have experience In the 
subject area. Agajri, each scoring guide represents a consensus of opinion 
about which responses are acceptable in tems of the objective being mea- 
sured. 

Considering tha face validity of the objectives and achievement mea- 
sures, the quality of the sample design* the use of trained field person- 
nel and the care taken to assess each subject area— it takes five to six 
years to develop, adfnlnlster^ score and analyse each assessment--the 
National Assessmerit data base 1s appropriate for a number of secondary 
analyses. ! ^ . 

Finally^ although National Assessment does not use a longitudinal 
design* it Is an-ongQlng endeavors Some of the background variables In- 
vestigated in this study have already been Incorporated into three succes- 
sive assessments. As those data are collected froiri the field and preparrjd 
for analysis t there WTTT^fe^ opportunities to replicate parts of this study 
with data related to different learning areas. 
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The Sample 

Data colliction by NAEP in the spring of 1976 was .particularly eKten- 
sive In ttnns of both learning areas assessed and backgrQund variables. 
Over 34,000 seventien-year-olds attandlng school were assessed in three 
subjacts (citizenship, social studies and selected matheniatics) and a sub- 
stantial amount of new background Information was collected. Respondents 
answered background questions specific to each learning areas as well as a 
number of questions adopted from the Student Questionnaire developed for 
use by the National Longitudinal Study of the High School Class of 1972 
(NLS). The. background questionsi numbaring over 150^ provide information 
on tradltiohai home* community and schQOl variables in addition to per- 
sonal habits such as time spent watching TV and doing homework. 

The target population consisted of seventeen^year-olds (speciflcany 
students born between October 1958 and September 1959) enroned 1n public 
or private school* Age-eligible persons who were non-English speaking* 
Institutionalized or handicapped in such a way that they could not respond 
to the exercises as admlnl stared ware excluded from the sample* 

A deeply stratified, multi-stage design with oversampling of low- 
income and rural areas was used (Benrud at aU, 1977). The multi-stage 
design involved sampling in successive steps or stages to ensure represen- 
tation of spaelfic subpopulatlons and a designed level of precision. 

The first stage was the selection of primary sampling units (PSUs)t 
which consisted of counties or groups of contiguous counties meeting a 
minimum si^e requirement. The PSUs were stratified by regions and within 
region by size of cimnunlty categolres. The regions and size of conmiunlty 
categor^^es used for stratification are shown in Table 1. From the stra- 
tifltU list of lilOl PSUSs a probability sample of 75 PSUs was drawn. 

The second st|ge of the sampling was the selection of schools* All 
public and pfivate schools In each selected PSU were listed and a prob- 
ability sample of schools was then drawn for each sanple PSU. Assessment 
was conducted In a total of 411 schools* . ■ > 

The third stage was the selection of students. Every eligible student 
in each selected school was llstedi a random sample of students wns then . 
drawn and randomly assigned one of the assessment packages scheduled for 
that school . 



TABLE 1 



NATIONAL ASSESSMENT SAMPLING STRATA 

ClassTfleatlon Strata 

Region Northeast 

Southeast 
Central 
West 

Size of Cpimmnlty The thirteen largest Standard Matropolitan 

Stat'itical Areas (SMSAs) based on fourteen- 
year-old populations in the 1970 Census. 

The remaining 57 SMSAs with total popula- 
tions In excess of SOOiOOO. 

The 162 remaining SMSAs. 

Non-SMSA counties with 65 percent or less 
of their faurteen-year^old population 
classified as rural In the 1970 Census. ^ 

Non-SMSA counties with mora than 6S percent 
of their fourteen -year ^Id population 
classified as rural in the 1970 Census, 



At every stage, sampling units wert selected with known probabnitles. 
ThuSs an unbiased weight for eaeh respondent can be coniputed as the inverse 
of that respondent's probability of selection. Use of these weights Is, 
of course, necassary to avold^'distoftlon in population estimates due to the 
differing probabilities of selection, 

A total of 32i484 respondents vyeri assessed, Howeverp not all respon- 
dents took all exercises. Exarcises were grouped Into bookTets and each 
respondant completed only one booklet. Approxiniatily 2,500 seventeen*year- 
olds attending school respondad to each'faooklet. Dui to the saniple design, 
the students taking each booklet constituted a separita probability sample 
of the target population of in*school seventeen-year-Qlds . 

National Assessinent 's policy Is to take only ont cUss period of a 
student's time and to avoid heavy demands on school personnel. Thus, each 
booklet takes no more than fifty i^lnutes to admlnistirp and there are 



limits on the number of booklets that can be administered and students that 
can be assessed In any one school . 

Two booklets of fnathematics items were admlnl stared, each to twice the 
usual number of rtspondentSi and nine booklets containing Items related to 
political knowledge and socio-political attitudes were administered. The 
sample sizes for each bookltt are shown In Table 2, 



TABLE 2 
SAMPLE SIZES 



Subject 




Booklet 


Number 


Sample Size 


Mathematics 




lA, 


IB 


4,984 






2A, 


2B 


5.030 


Political Knowl 


ladgt and 


3 




2,465 


SoclQ-Politi( 


:ar Attitudes 


4 




" 2,46; 






5 




2,6r6 






6 




2,490 






7 




2,506 






3 




2,430 






9 




2,467 






10 




2,533 






11 




2,502 



Total respondents for matheniatlcs.' 10,014 
Total respondents for pol itical knowledge 
and socio-political attitudts; 22,470 



Bias due to non-response Is a problem- wi|ff virtually every sample 
survey. However, National Assessment took several steps to assure that 
the planned national sample size would be achi,ev6d. First, due to school 
absenteeism a larger random sample was selected for each administration 
than was really neeeded. This larger sample size took into account infor- 
mation from prior assessments about respdnse rates 1n various types of. 
school. Secondly, a follow-up effort to assess "no-shows", was conducted. 
This follow-up increased the average sample coverage from 75 jaercent to 
85 percent. 



The DependBnt VapjabTes 

To strengtlien Its analysis and reporting proceduf'es, National Msessment 
has subject matter specialists clustei" Items into groups that relate to 
specific content domains. The majority of the Items Included in the 1975 
assessment ware judged to measure achievement in political knowladge, 
"values" or socio-political attitudes* and some fundanenta"! operations in 
mathematics. These are the three subjects used as deperident vaHatoles in 
this study. 

The majority of tht political knowledge Items were concerned with five 
content areas. One group of items dealt with recognitfan of constitutional 
rights and understanding of the law. " A second clustsr of items* which asked 
questions about the structure and function of government i covered such con- 
cepts as separation of powers and the functions of the various levels of 
government. The other three major topics concerned understanding the 
electoral process, recognition of goverhment officials, and some knowledge 
of International affairs. 

Questions about political attitudes were concerned with valuing con- 
stitutional rightSi respect for the opinions of others and wflllngnBSs to 
participate In the political process. The social attitudes f terns measured 
belief In equal treatment for everyone, regardless of their 5e3<, race, or 
religious beliefs, willingness to help others in need, and cansideration 
of the consiquences of one's own actions. 

The mathematics items represented a specially modified supplemert to 
the 1972-73 full-scale mathematics assessment. The itenis were selected to 
determine whether seventeen-year-olds could successfully Gopewith a number 
of basic computational operations. Approximately half the items dealt\wlth 
addition, subtraction, multiplication and division of integers, declnialSj 
and fractions as well as properties of nunibers and operations on theni, such 
as rounding and ordering. The remainder of the items concern«d problem 
solving, basic probability and statlstlcss reading scales and charts, mea- - 
surementj geometry, and elementary algebra. 

Approximately half the items used to construct the c'ependent variables 
have not been released to the public but are being kept secure by National 
Assessment for use in future reassessments to measure change id achievement^ 

\. ' ' ' ■ \ ' 
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ovir tlmt*^ 'The- raleised 1tsmSvtir|^ful1>^^docu^ existing National 

Assassmtnt pabliications (l^atlonal 7\ssfessme^ 

Tha i ndapandgnt Varia blei " * ^ 

The dtti Qn^t^plana^r^ vtflabl assert abtalnegl from four sQurcesr 
quiitlonnalrei attswered by students* questionnalrts aniWtrfd by the prin- 
cipal of each school i bMic sttf^entjeyal infonhatlon provided by Item 
adnilnistrators and U*Sp Bureiu of the CertiUi information. Each of the 
National Asitssmint questlonnalrei Is listed and iupiariied below, 

« U Standard NAEP studarit backgrQund qut^t1ons» contained In each 
booklet, of items*- presence of n^spaperp magazlnais 25 bookif and encyclo- 
pedia In homt; level of each parent' s aducation;^ itate studfnt lived 1n at 
age nine and at age thir^n. * 

Z. $ypplCTientarV student quastlonnalre i adapted, from questions .used 
by^ the National Long1tudina-l* Study admini stared In conjunction with aich ' 
booklet of 1 tarns— type of high school progrinii grades in school so fan : 
time spent on homev/ork per week; numbsr of' scriools attindad since first 
"Irada I ■length of timt lived in prtsant oprrtnunityj hours of telavislon ^ - 
i^atched pr^ious night; frequency with which English or other lan|uage is : 
spoken In home; nurtbtr of older and younger siblings 
of race; level of schooling desired by parents^/for iraspondent* level of 
schooling daslrad by respondent, level of schoolirig axpactad by rtspondantj 
presence in the home of a specif plact to study, daily newspaper ^d ^ 
' tlonary, eneyelopedi a, magazines, raqord player g tape recorder, color 
te^av1$1onf^ typiwrlter, eTectric. dishwasher and two cars that run; teachers 
influanca on Travel of educational plans after high school ; usa by teachers 
of Ifctures, studtnt-ctntar'id discussions, student projacis, essay writing, 
field trips, i ndl V 1 dual lied ins try ctl on teaching machtnes, ttltvlslon 
lectures, studying ffom ttxtbookSr ind the library Instructional ' ; 



National Assessment has pub] is^h^^ reports which 

provide descf iptlphs o'f the perfdrTnance datS for 1 tems 'msed In the depen- 
dent varl 4b 1 as . ' these reports are : Education for Citizenship, Report 
Q7^CS-Q1V Changes In Political KnowlelcTand Attitudes „_1969-7i. Report 
Q7*CS"04 ; Citizenship, An Oveigylew, 1975-76, Report Q7-CS-06 ; and Selectad 
Suppi einenta 1 Ma thejnati cs Exerci sas ■ ^ 7_ ' ■ ■ ~ ~ , . 



techniques in coursas takin this ygar; participation in extra-curricular 
activities; self*concepti students* attitude toward their school i what is 
important to the respondent In their life; and perions who have InfTuincad 
respondents* future life. 

3. Infomation collected the administrator as part of iach book- 
Tat"grade level , saxp birth montR and race of resportdent. 

4. Standard NAEP School Principal' s Questionnaire- ^percentage of 
students In eight size of coinniunlty categoriast percentage of students* 
parents in six occupation catagorles^^ school iligiblTlty for ESEA Title I 
aid. and percent of itudtnts so ellgiblep and percent of students whita. 

5. Supplementary Basic Mathematics Principal 's Questlonnalra- '-use of 
standard. matheniaties textbooics, COTiputer assisted instructloh and 1nd1- 
vidualized materials; presence of mathematics laboratory > .manipul a 
material St hand-held calculators and computer terminals for each of the 
four high school grade levels,* ' , 

6. Student background questions for mathematics eontainad in each 
mathematics booklat—studants attitudes. toward mathematics classes i 
whether they have taken ganeral mathematics, business mathematics^ first- 
^yaar algebra, s.acond-yaar algebra t geomatryV trigononietry, statistics and^ 

calcijlus coursas r whether they have used a calculator; and studerits' ^ 
habits In matheirfatics classes of finishing assignments i checkirig answers * 
and fliiuing out tha right answers to problims. 

7. Student background questions for political knowledgi and soclp' 
political attitudts contained In each citlfenship^/social studies bookTeV- 
frequently of class discussions about national and international politics^ 
\numbar of^hlgh school courses dealing with government or politics^ to what 
extent they have studiad^how to acquire information and ftow to analyze 
values anef altirnatlves I student attitudes towiird history or governmant^ 
courses and oppDrtun1t1es\^for student Input and decision making In school. 

8. " CensuS' Infonfiati on applied as part of the sample designs-region 
and^^siie of cpimium%. ' ^ 



Analysis ' 

A tfedel fgr thi Analysis ' .. 

The majoir controversy about previous sfficts of school on learning 
studies has tended to ctnter on the methodology u In the regression 
amlyses. There seais to ba general agrtemint ibout the theory undirlying 
thssi studies si net all the studies referenced suggest some kind of schant 
In which* home backgroyrid prtcideS, in a causal /sequence, . various levels of 
school variables. Thert also seems to bt ggneral agreement that compari- 
sons should be made between the efficts of basic clusters qf yari|blas, 
as well as between the variables within specific clusters, the eventual 
goal being identification of the relative effects of specific variables 
so that'dicisions' can be made concerning the ifflcacy of particuTar 
.school practices. 

The methodology Coleman piresentsd In ".Methods and Results In the lEA 
Stu^ lei of Effects -of School on Learning" (1975 •374-80) was Implfimented 
using the, lEA model for.-analysis; for purposes Qf canpari son, this study 
also useH radel , as;;raf1ned, by eolenian. the basic proposition- 

underlying uiie model is that earlier events Influence later events. The 
hoine infl uences the ^pe of. , school and cofnnunltyj home and the type" of 
school Influence the nethods of Instruction, and all three Influence 

achievement. ' ' - . /, , < 

Consider the folTowingi diagram, indicating the model for the analysis. 



Block 3 




The dependent variable is, achlev^ent and the Independent \^an'ables 
are grpup^d i^o" the blocks of hdnie background variab Its, school tipe and 

program variables p and scliool resourci and Instructional varlabliit 
Blocks are usid riot onl^ to group variables Into ^ets that, are s1in1 Tar 1n 
typB and intirpratatlon, but also to refltct their causal reUticrishlps 
and thus deflna thi1r. sequential order of Introduction Into the ragression 
analysis. ■ ■ ■ . " 

Each student was corisiderad a^^^ frorn a 

hoine which had' ih^ learning through haredlty and environments ^ 

^.as well as through ^the type and qua^ school he had attendid. Thi . 

first block of varlablas enterad Into the equation, therefore 3 wSre those 
iabl es associ attd w1 th the socloeconomi c charactarl s t1 cs and the eduea* 
tional and GUltural levtl of the stuatnt 's home* * 

/ The npxt set of faQtors\takan up included the neighborhood of the 
-ichpoU^he nature of the schools and the type of course or prograni the 
' student had fofldwed In scHqoI,. ThiSi Varlablei consiEtutad blocfc 2. 

' After all owartce had bean made for the hom* tfackQrtound ^and thi nature : 
of the sehopl and program in which the student was currently anrolledp \ 
variables^ concerning^ the cpur and instrCictlonal practicas of' the school 
were entared intd th^ regrasslon. This third block- of ^ variables 

V schebi facilities, students* ex to the subjecti and instruGtipnal 
. practices used In the school * In the fjJl lowing discuss 10 the tirms 

V-^ "block 1" and "hoine backgr^ are used Interchangeably for the' first ^ 
; : groijp^of yariablas. Similarly^ "block 2** and "type of school and com- : 
: ^^un1^*^ 6r%;"type of school program" are synonymouiV^as '^arer"blQCl<^^9^^ ^nd 
"schobl " or "school currlcular and variables^" . 

^ Computation of thfe Depandent Variables: ^ t 

To report the resiiV Natlflnal ^ 

; Assessment determiries whithe each student responded' acceptably to each 

V ItOTi and rapprts populatlpn^^^a^ the percehtages of accfiptabla 
rasponses, The pr^^ for- thltf study was to use the; standard aeceptabli 
or not icceptablii response deterrnt nation to computi achievefnent measures 

:: fifir^ndlvlduaV^s^^ As an Initial achlayement measurai a parcantage 

\ ^^^^rrect was computed for each .student as the number of 'iteins ansv^^tfid , : 
aecgptably diWded the humbsir of j ta^, attenipted;, Since every mul tip T& 



choici fixefcis^ Incl^ choice, and "I don't know" 

was; accipitid as a response open-t^^ txerplsiSj. no CDrrecttons for 
guessirig^ Wifi deein(id ngcissairyi Table 3 shows » for* each booklet of t^er- 
. cisas, the number of ItsiTii includid in each achievement araa, the^aviTage 
non*ra$pons# rata for thosi 1 tarns / and tha reliabiTl ty coefficient, ;Qsing 
Kuder-R1ch«rdSon FormuH 20, for the parcantage cprract achl^ertarrt nfaa- : 
sure based on thtis^ ttems. As can be seen r the reliability of the tott T V 
scorii 1s quite high for matN fair for' poTitical^ knpwl edge i and 

lowtr for soc1o*pol1 tidal; attltudas* ' The rion^rasponse ratfes wtre qiilte 
low In ivery casa. ; ! ^ 

^ Thi percentage acceptabUscpr^^ eacK student were comparable 
amdhg students who took the same exercise bookl at * but not among students 
who took diffarant bookl ets a since the distribution of Item dtfficuTtias' ^ 
yaried frOT; booklet tp booklet.^ Appendix A shows the first four moments. ^ 
pf the di|tr1bu1tioh of the:pfe^^ acc^abla scotos fpr each booklet^ ^ 

In addition^ the accuracy 'With which these measures esttinatf a student's^ 
achiaveniant level varied fren booklet to bbokletj since each contained a 
dlffareht.nuniban^of itemSp " - -^^m^^^ 

V To make the achiavenient ^aasures '^comparable ^ong exarcls.e booklets^ 
the percentage. laccaptabla nieasures^were converted to percantlle .ranks > 
within aa^h booklet. Since the' rasponden^Mto each sat of Identical book- 



lets represent sa^arat^ ,sampl iS percantlle score . 

based on any one of the sets of booklets is an as tiniatt of that studant 's 
: percentile rank within the national population i and thus the percentile 
scores are iri fact comparabli arnong students Who reiponded to diffarant 
bookal^ts. The vaif^f rig'drigreis of accural of the achi evement measu rai 
were reflected by wtlghtlrtg each raspondenj by the r»umbar of items to . 
which ha responded, Thls^aightl ng was In addition to (1 .e, * muTtlpllfid 
by) the weight already assigned by National Aisassmant to each"" respondent 
^on the bails of *the sample disian-. This had the afflict of g1vi>lg|^qual \ 
^ weight to each axe rclste. . ^ , 



'oue to tha.very lo... nc?n-responsa ratas^ the waigritlng by number of - 
Items attempted rtad a negligible effect^n the relative weights of raspon- 
denti within wy one boo 
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poflklet 

.'Numbtr ; 



V ■ ■TABLE. 3v- " . 

SUMMARY GF ITE^vUSED Ifi DEPENDENT VARIABLES 



jer of 
Itens /1n 
Booklet 



Average \ 
Ptrcintage V" 
of Non'Responsfe 



KR-20 ' 
Rtllabnity 
Cotfflctent 



Matheniatlcs 



2A, 



IB: 
1% 



43 
40 



Total 83 



, : a. 15% 

" 0,30% 

Average 0.22% 
Avfl.* 0.22% 



Po 1 1 ttcal KhowTedgt 



4 

t 

6 

7 

a 

10 

n 



. ■ ,14 

n 

. . 13 

; 14 

26 
16 
- 34" 

. .* 9 

Total isr 



0.14% 
' 0.75% 
. • ■^.12% 
■ 0.29% 
' 0.07% 

. ; 0.08% 

0.06% 
.O.T6% 

.OjiJi 

Averagt.O.20% 
Wtd. Avg.* 0.16% 



S&eio^^Hticai Atti tudes 



3 
4 

5 
6 
7 
S 

10 

11 



4' 

8' 
^4 

9 
22 
10 
1-5 
31 

7 



Total 110 



, ^ ■ . ■■ ■ , 0.32% 

■ 0,67%:' 
' ■ . 0.65% ; 

. 0;23% -; ^ 

> \ ; 0.06% 

■ . 0,36% s 

■ 0.27% 

0.08%; 

Ave f age 0.33% 
Wtd. Avfl,* 0.23% ■ 



.93 

.88 

> Average .91 
Wtd. Avg.* .91 



.69 
.52 
.70 
.67. 

.77 
.69 
.79 
.71 
.60. 



Ave-rage 
Wtd. Avg.* 



Average 
Avg.* 



.68 
.71 



.42 
.48 
.35 
.60, 
.73 
.59 
.62 
.78 
.36 

•.55 
.54 



^/ejshted^ftverages are weiglitfid by number of Items in booklet. 



. Whtle thi use of percihtf lie ranks rather- tfran raw percentages 
comparabmty among booklets, It.crsites the problfflfl that, percenfci 
are, .by definition, uniformly distributed. Jntuitively, one -would 



yields 
e ranks 
expect 
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IS 



that equal dl^ftrgnces in pircintileiaores would reflect greater differ- 
ancts in ichifvafnent when the differtnci i% bitween pircentties at sither 
end 4f the sc&1i;than when the difference is. between percentiles near the 
middle of the' $cali* While there art not purely objective gfounds on 
which, to specuUta about the exact shape the distribution "achieve- 
menti" mo$tiwould;^g[ree that it is not unlforfti arid that a s:yrw)iitridi 
"varianee-^lf^reastngi" transformation to mgnlfy dlffirences at atther 
find of the wal«' is needed (Magnusoni^ 1^ 
M The Iggit transformation s 

' - r ' • logltCx) - log(x) - lo^ ^ 1og(V{l-x)) 
^ was chpsen* It has the desirid properties of symnetryaRd Btritchtng the 
tails of: the percsntne distribution^ In addition, It Is widely known 
^and used t easy to'compute, and cons Idered general ly appropriate for trans - 
foniiatlon of percentile and percentage data (Tuk^r 1977;623j Wostellar 
ah^Tukey, 197>:109^^ ^ ; 

• Because the huinb^ of respondents to each booklet was very, much 
largeC'than ti^ of Items in ^each booklet * a largt number of .respen* 

dents were tied in ttrins of elther/the percentage acceptable the par- 
ceritlle rank achfevOTant mep^ Due to this dlscrefcenei? ifi the achlev 
ment measure, t'ha^dlstrlbution of the pefceiitl J e scores was mt^ truly uni- 
form'^ but somewfiat ''lumpy." An additional adjustment^w^ls niade to remove 
Mine ^Qf the effects of t^ logit values* ■ 

; ./ When the legit transforniatlon is appH^ti to uniforrnly dl^trfbuted 
datar the resulting values follow a distribution known is the logisttc . 
This distribution has a mean ^ero and the central 95 percent of the 
^probab1l1ty^1s between -3.6^ and 3.66y^ THejtandard deviation of the 
transformed achievenient ireasures was apipro^lnately 1 .SOi^but due. to the ^ 
discreteniis of the data this Is sllg than the value for a true 

logistic distribution, ^Appendix A showftp for each booklat of Items j the 
first four moments of the actual distrlbutfons of the percentne scores ^ 
the uncorrecred logits of the percentile scores i and the modlfiid legits 
that were actually jiised. 

Modified logit values w&re computed saparately for each booklet of 
Itiiffls within each' content area, thereafter i all respondents were treated 



is a single sample, weighted as described earlier,, and the rnodified loglts 
of the percentile ranks i^sre their achievement measures. 

Computation of the Indepejident Variables 

One of the first major tasks 1n the anilysfs was to reduce the pos- 
sfble explanatqry iViriablis to a mtnsgeable number. The techniques for 
reduction tncludjbd; ' ■ ■ 

1. rejectttig variables based on questions with high non-response 
..rates ; . ' - 

2. rejecting variables that seemed to be as much, or more, results 
of achleveinent, as contributors to achievement;* 

3. rejecting variables which were only weakly related to the 
dependerit variable, whether due to poor distributions or simple failure 
to discriminates , ■ 

4. seileGtlng the most promising of near duplicate variables i and 

5. coinpoundlhg similar variables which ^wafe'fourid to have signlfl- 
cant relationships with the trite Hon. ' 

; the ppocess of deciding which varlabl is would, be'^^slful predictg^~~~- 
and whether they should be used singly 'or in combination was a Tengthy " 
process Invotvingjifnich trial and error. Distributions wire obtained for 
response categories of , i ndependent variables for each subject area. For 
each respons,e category of each independent variab'lej the distributions of 
the ach lavement levels for respondfints in that category, ^and the number 
and. perceritage of respondents in that category were computed. One-way V 
analyses of variance, were conducted on the dipendent variables for cate- 
gorical independeht mlables and- zero-order correlations were bbta'ined- 
for Interval independerit vaHables, On the basis of this Information a 
number of variables were found to have littlt or no relationship with 
achievement, /ariables that fall to dlscHninate well on the basis of 
one-way analyses of variance or zero-order correlations occasionally be- 
come: significant predictors in the presence of other yariables, Kowever, 

. Coliwaris 1n hfs rtanalysls of the lEA data, did not treit v^ri abler 
related to student attitudes tov/ard school as affecting achievement 
CColaman, 1975:356),,- Slnw others (Smith, 1972i317) have also questioned 
the appropf lateness of such variable foY^ffacts on learning studies , thay 
were cons idf red conconf tants of achievement and not Included In this study* 



considering the number of yaHabUs, the need to reduce the data slmplj? to 
make the analysis practical, and an Intuitive agre^ent with most findingst 
such variables were not retained, , ^ 

The initial analyses not only indicated variables that did not pre-- 
diet achlivement, but also servid as the basis for the next data reduction 
step of selecting one variable from among sets of duplicate varlabies. In 
cases where assessment data provided duplicate measures of variables ^ such 
duplicated variables almost always showed similar explanatory powtr and 
the decision was usually to sale^the variable with; fewer categories* 
The final data reduction stsp was to compound similar variahles. 
Basically* this analysis^ conslstid of grouping variables , primarily on the 
grounds of their conceptual slii^larityt Into clusters and graphing mean 
levels of achievement for the catigories of each of the variables,^ If the 
plots and correlations of CQnceptgaTly^ similar variables indicated that* • 
.the variables were .also similar In terms of the1> relationship to, achieve- 
ment j then an effort was made to combine tham. 

, Choices among variables ware made primarily on the basis of their 
fxplanatory poWer, both alone and 1n combination with otfier ^variables. 
For example, it was sometimes clear, based on the relationship of the com- 
bined variable to the criterion as opposed to the relatfonship of the com- 
ponent single variables to the critarioni that much explanatory power had 
been lost by combining vajriablas. In other cases^ variables were kept in 
two or more alternate forms- until final choices between them could be 
made on the basis of^the regression analyses of the dependent variables'* 
Graphs of mean levels of achleMment for the various categories of single 
^ or combined ord'/nal variables ware used to ditermine whether the var1- 
abies seemed to have a linear relationship to achlavement and thus could 
be reasonably used as Interval variables in the regression analyses. 

Assigning the Variables to Blocks ^ / , / v 

The following procedures were used to determine which variables would 
cQmprtse the , three blocks. Firsts the reports from the original ^lEA k 
studies of science (Comber'and KeeveSj 1973) i litarature (Purves, 1973) 
and reading (Thorndiket 1973) were read to determine which variables were - 
included in the different blocks 1n the lEA analyses. If a variable was ' 
used in tha lEA studies and it was available fyom the ^National Assessment 



data, it was^ automatlcany placed In the same block as in the lEA studies. 

This left a nuniber of variables unclassified, even after the initial , 
data reduction procedures. National Assessment *data provided all the lEA 
block T and 2 variables plus some additional variables. For block 3, cor- 
rispondenct bewtten National Assessment varlablis and I EA variables was 
not as direct as it was for the first two blocks. 

Some unclassified yariables were placed into blocks on the grounds 
that the description of the blocks from the I EA- report together with 
National Assessment documintati on s claarly Indicated a particular block as- 
the logical chocie. Others were categorized on the basis of a Judgmental 
survey distributid to men* el's of the National Assessment profisslonal staff 
The results' tff the research of the lEA studies and the survey were three 
sets of variablas, orii set fer each blocks to be used for the initial , 
regfesslons. The variables consfdered as block l^-^home background— vari- 
Jblss^ are listed 1n Table 4i thosa as block 2«*type of school and coir 
mun1ty--yar1ablts ir Table.5^ and those as block 3-^-school resource and 
instruGtlonal^-variables Iri Table 6. ^ ' 

The RagresslQn Analysts 

^ mentlonad in the Introduction * there has baen d'lfflcultv In obtain- 

ing general agreement as to which measures ^are aRpropriati to use to study 

questions about the tffects of school on learning, Coleman's' point in his 

review of the lEA studies (1975) is that even subtle differences 1n the 
:^ . ' ' ' ' ■ . ' ^ ^ 

questions of interast necesst tate -the use of different measures and some- 

times authors of effacts;^of school on learning regprts have not always 

carefully and explicitly related their methodology to their conclusions* 

Coleman (1975) anphaslaei that different measums should be^ used to ^ 

answer the questions about relative effects of school variables on learning 

as ctfmpared to, other clustifs of variables than should be used to answer 

the questions about the rilatlve /effects of , specific variables within 

clusters. He also statas that if the problemi as in this study , 1s to . 

establish the ^relati ve efficts of school variables on learning as cQinpared 

to other clusters of variables * then different measures than' those norniany 

reported should be used, - / i 



TABLE 4 . 

BLOCK 1 (HOME BACKGROUND) VARIABLES 
AFTER INITIAL SELECTION AND REDUCTION 

Lower level of education of tlther parent 
■Both unknown 

Not graduattd from high school 
Graduated high school 
Post high school 

Raadlng materials in home Index 

Family sizs 

Birth order . 

Only child " , 

kqm^in rnQnths ■ 

Sex (dunsny for female) 

Race 
.Black 
^ Hispanic 
White \ 
Other 

Language spoken In the home ^ 
Mainly- English 

Strong bilingual , 
^ Non-English , ^ 

Hours television watched last night 

Specific pTaci for s^tudy in the home ^ 

Typtwritir in the home 

ElictHc dishwashar in the home 

Record player in the home 

Tape recorder or casietti player in the home 

Color television In the home - \ 

^ Tv/Q or mof i cars or trucks that run 



. • TABLE, 5 

■ BLOCK t (TYPE OF SCHOOL AND COMMUNITY) VMIABLES 
■ . AFTER INITIAL SELECTION AND REDUCTION 

Present high schooV program of student • 
Acadernlc . , - 

General 
Industrial 

Octupatlonal , 

Large city percent (metropolltin areas of cities with populations 
greater than 200,000) 

Medlurn city percent (cities and towns with populations between 
10,000 and 200,000, and. s.uburbs of. cities betwetn 2S,O0O and 
200,000) " ' V 

SinaTl place percent (rural areas. and towns with populations of 
less than 10,000, unless Included as a suburb in Indices above) 

.' . , . . . '' , ' ' ■ ' 

Inner city versus .suburban index (from size of coirmunlty data) 

Rural versus urban 1nde5<' (from occupation data). 

SES of parents Index (from occupation data) ' . 

Region of the country , 

SQutheast " • , 

, Northeast 

Central ' » ' . 

West , 

Percentage of students in schopl that are white < 

Whether school qualifies for . ESEA Title I assistance 

Percentage' of itudehts in school .that. qualify for ESEA Title I 
assistance (aero 1f school dois not qualtfy) 



'0 



-22- 



TABLE 6 

BLOCK r (SCHOOL RESOURCE AND INSTRUCTIONAL) VARIABLES 
AFTIR IIjITIAL SELECTION AND REDUCTION . 

Mathematlcg. Political Knowledge and Soc1o-Po1i|tica1 Attitudes 

Grade level 

Grade 10 or lower ' 
Grade 11 
Grade 12 

No homflwork assigned " ' ' ' 

Averaga hours homework per week 
Traditional teaching. methods 
Progressive teaching mathods 

Mathe matics . - 

- I - r I f I - II \ 

Nuniber'of basic courses ' t 

Number of advanced courses ^ - 

Used a calculator ' . 

Studleti Sits \ . , ^ 

Studied functions ; . . 

Studied the metric system ^ 

Political Knowledge and Soclo-Pol IticaT Attitudes 

r Numbaf of courses In govirnment or history J 
■ None / ' " / 

. One, pr two , ^ 

^ Three or more 

Studied how to analyze alternatives - 

studied how to acquire information ^ 

Frequincy of class discussion about politics . 

School' climate IndeK 



The lEA studies ustd essential ly the traditional regressfon procedure 
described in the introduction^ Three clusters of var1ablas--studint back- 
ground variables, type of prograin,and schoal vartabiss and then school 
resource and Instructional variables—Were entered in sequence Into the 
.regression analyses, AddltionaT variancfi expliined when the school resource 
variables were entered was described as the Increinintal affect that school 
had on learning. As noted previously, the problein with this procedure Is' 
the correlation of the independent variables. Even thoMgh thpsa'^students 
with better home backgrounds may often attend schools with batter resources, 
this does not necessarny mean that It 15 appropriate to cojitrol on horn 
background, and in doing so entirely subtract out the effects of schoal 
that are related to home background, and than label only the refnalnlng^ ' ^ 
effects as attributable to the schools. 

Colefnan (1975) argues that there is not necessarily anythlrig wr&ng 

with sucli alyrmetry, only that It Is Important to realiie its itnpll cations 

so that Inferances drawn are not Incorrectv He feels, and th1i reseircher 

agrees^ that it was rtot appropriate to use these technlqiJes , to compare the 

amount of variance 1n block 1 and block 3 and conclude that one accounts 

for more variance than the o^ther* The following discussion based on Figure 

1, Analytic Model, page 13, will demonstrate why this is so* ^ . ^ 

R will denqti.the proportion of variance In the dependent variable 

explained in a regression containing the blocks of variables shown as sub- 

2 ' - • 

scripts to R * The symbol a will indicate a .standardized regression 

coefficient for a path along which an effect occurs, Fpr example * In- 
dicates the\ standardized regression coefficient for block '4 regressed on - 
block 1. Loosely, ct^4 may also be used simply to denote the causal path 
Itself from block^ 1 to block 4, ^ ^ 

^ The lEA.jneasLirt for block T (R^ ) included all the variance due to , 
the direct path and all indirect paths ^0^14^ ^]2^24'^13"34 ^'^^^ ^12^23^34* 
The measure for block 3 (R^gS^ " ^12^^ not only was limited to the vari- 
ance from the one dlract path, but eKcluded that part of the direct path 
due to Indirect* paths from earlier steps. Thus the I|A block a measure- 
accounted for path otg^ less paths ^^3^3^ ^nd ot23a34. Consequently, the 
variance estimate, reported for block 1 was quite liberals being based on 
the total variance due to block 1 variables, The estimate for block 3 was 



I 

comparatively. depressed, being base.d only on the vaFianci uniquely due to 
block 3 variables. The estimate for block 2 was somi^hire In betwein, 
including all of the variance that could be'Sccounted for by either block 
2 or block 3 bur^npt block 1, and none of the varlanci that could be 
accounted for by either block 1 or block 2* , 

Coleman starts witli the saine basic prtmlit as most analysts: that 
since student populations differ, at the outsiti.lt is not possible to judge 
the quality of schools spleTy by the achievements of students leaying thern. 
He agrees that it is necessary to control In some way for . the variations 
in student input with which the teachers and staff of the school are con- 
fronted and that in some way it is. the Increment in achieviment that the 
school provides which should be the measure of the school's quality, 
Coleman does not believe that. variance arfdid measures usid by thaiiselves 
are the best measures. ' He believes that for' purposes of comparison 
synmetric measures should also be used and suggests obtaining both the 
unique contributions to variance by each of the clusters and the relative 
effects of each of the clusters as estlmattd by standardized regression 
coefficients. The major difference between these two measures. 1s that they 
"control" on the other variables in different senses. Wh'en two Indepen- 
dent variables are correlated, then the variance that may be explained by 
either contributes to the regression coefficients of both. In using the 
variance uniquely explainable. by a variable,, however, the variance explain- 
able by either is not allocated to either variable. Thus, the standardized 
regression coefficients give a symmetric estimate of the effect -of each 
variable, and the unique contributions, to the variance give a measure which 
is also symmetric, hiut quite conservative. The idea Is to use'several kinds 
of measures to form an overall picture of the relative effects of the In- 
puts to learning. ^ ' ^ 

The essence of Coleman's recomnended procedure lies in basing the 
interpretation primarily on the standard! ztd regression coefficients of the. 
blocks, much as would be done in a path analysis, the standardized regres- 
sion coefficients for each block are those of composite variables computed 
for" each block. Each composite 1s formed by combining all the variables 
in a- block with weights which are their unstandardlzed coefficients -In a 
regression. . If , in the same regression, those variables are replactd by 



thiir composltg, the Introduction of the ^composite does not changi the 
weights of any other variables in the rigresslon or the total variance ex- 
plained by the regression. Thusi the coniposlte Is truly equivalent to the 
Variablis and its standardized regreislon coefficient properly refleet^^ 
the combined effects of the individual variables* 

A description of the rigression methodology used in this study follows, 
Flrsti for each subject matter, the linear combination of block li home 
backgroundi variables which minimizad the sum of squarid devtations of the 
fitted values from the actual dependent variable was found. Although the 
same group of varlablts, those listed 1n Table 4* was used for the first 
regression in each subject area, different variables yielded the best fit 
for the different subjicts. 

Next the set. of blQck 2 varlableSt community, school type and program 
(Table 5) was entered into the regrission In the presence of the success- 
ful block^^l variables to find the linear combination of block 2 variables 
with the highest partial correlation with. achievement* Again the same 
block 2 variables were considered for each subjecti but different subject 
matters produced different results. „ Finally, the procidure was repeated 
for block 3 or school related variables. Due to the variables available 
and their Ipglcal relationship to subject matters, some of the variables . 
used were specific to mathematics and others were specific to political 
knov^ledge and socio-political attitudes (see Table 7), 

• The next procedural steps Involved computing the blocks of variables 
as composite variables and obtaining -their standardlied regression coefff* 
dents for the blocks as i whole. First, using the results of the regres- 
sion that had produced tha^best fit when ohly blocK'l variables were 
ejjtired, a composite block 1 variable was computed that was the weighted 
sum of the variables in block h the weights being the unstandardtzed 
regression coefffclents. The newly diflned composite variable was then used 
as the only variable in a second regression analysis. When achievement was 
regressed on the composite, the standardized regression coefficient was 
obtained/ This miasurei is used to describe the total effect of block 1. ' 
Next, composite Variables were conpHted for the block 1 and block 2 vari- 
ables that had produced the best fit when achievement had been regressed 
pn block 2 variables in the presence of block 1 variables. Another 



regression analysis provided' the standardized, partial ragression "coffficlents 
641.2 ^42-l *° describe the propoi^tlon of variation in , 

aohievanent that scHool program or* type will explain when homt background 
varlab.lis are held fixed, Flnallti', using the results of the regression of 
. achjleverrient on blocks 1, 2 and 3, three composite variables were computed 
and were entered Into a regression to obtain the standardized partial di- 
gression coefficients 041.2.3" ^42.13^ ^43-12' ^41-.23 •'epo^ted |s 
-the direct effect of the block 1 variables, apart from their effects thr"&ffgh 
salicting or shaping schools i and Q^^^IZ reportad as the direct effect 
-of block 3 varlablasi ^whetheir this iffect Implements the forct of the home 
and school type through .its distribution, or not. 

Obtaining a miawre of the independint effect of the school variables 
was more eomplica ted' since 343, cannot merely be divided into the affects 
that reinforce block Land 2 variables and the effects that ara independent 
of these variables* ^To subdivide regression coefficlant p43*]2» 
necissary to take Intg account that a portion of the variance of the block 
3 composita variable does not occur independently of variation in blocks 1 
and 2, but rather is caused by ^blocks 1 and^2* .However, if ^3(12) the 
multiple correlation of blocks 1 and 2 with 3^ 'then the proportion of the' 
variance in block 3 not associated with blocks 1 and 2 Is 1-R g^^g^^ and the 
fraction of block 3 ,thjt is Independent of blocks 1 and 2 is^ - ^3(12)^' 
Thus, if we multiply ,6^3.^2 WVl*R3(i2)~ ^® obtain^the portion of the 
school effect that operates totally Independantly of even the^indirect 
effects of the home and type of school blacks. The measure for the indepen- 
dent effect of school resources on acjftlevement 1s the total effect discounted 
by the variation of school resourciis that is explained' by blocks 1 .and 2., ' 
or 12^^*^3(12)^' This is approxim ately equal to the square root of the 
"variance added" measure, 23^ ^12^* reported as the school resource 
effect in the lEA studies. However, S^g -jg itself is the estimate of the 
effect school could have if all homes and coninunitles were equal, " 



, . ■ • ■ ' RESULTS • ., ■ 

Effects of Sehool on Learning Results 

The maJot^'resuUs of this study are shown In Table 7", The direct 
, effect of school on achleviment, expressed is a standardlzid regression 
coefficient, was .48 for mathematics , 1.31 for political knowledge, and 
.31 for socio-political attitudes , (Measure 1 in Table 7). These coeffi- 
cients represent the direct effect of. the school variables 1f they mm z 
distributed independently of home background. The direct effect of home 
on achievement, apart frqgi. Its effect through the other blocks, was ,29 
for mathematics, ,27 for political knowledge and .22 for socio-political 
attitudes (Measure Znji Table 7). The direct effect of home was substan- 
tially-less than the direct effect of school In each instance. 

The ratios of the direct effect of school to the direct effect of 
home background showed-that school had the largest relative effect In the 
area of mathematics, the next largest^in the area of socio-political 
attitudes, and 'the least ip the area of political knowledge (Measure 3 
In Table 7j, 

However I because the home acts to determine the school resources , ' 
themselves, the direct impact of the home on achievement does not express 
the total effect- of home. Consequently, it is appropriate to .compare 'the 
direct effect of the home apart from its effect through School with the . 
affect of sehool that is indipendent of^ or ovar and abovts evan.tha in- 
diract force of hotne background and school type* It is also useful to cQm 
para'^thi total affacf of home Background with the diract effact of school 
(whathar this effect' is implementing the effaci: of home yackground br \inde 
pendant of it). * ^ . \ \ 

\Mhan tha direct effect of school ^war adjusted to remove the portion 
of that effect representing the indirect affects of the prior blocks, the 
Indapendent effect of school was fouhd to be only slightly less than tfia 
direct^ef feat/ The ratio of thf itidependent effect to tha direct affect 
was about ,93 in aAch subject (Measure 4 in Table 7). Thus s tha direct 
effect of variations^ in hbme background on achlevOTant was still far less 
than the totally Independent effect; of variations in school on achievement 
This means that changes In school curriculum and Instruction should have 



TABLE 7 



OVERALL RESULTS FOR ALL SUBJECT AREAS 

N^10,014 N«22,470 



Mtasurt 



1) Direct Efftct of School (lin.u) 

V 

2) Dlrtct Efftct af Home Background 

3) ' Ratio of Direct Effect of SchooT 

tOi,D1rect Effect of Home Back- 
grdurtd (3ta3.i2/gi»i.zi) 

4) Ratio of Effect of School 
Indiptndtnt of Home Background 
and Type of School to Direct 
Effect jf School ^./fr^^^J 

5) Effect of School Indepandsnt of 
Home Backgrgun d anid Tv Ri of , 

6) Total Effect of Home Background 
(Sm): 

7) Ratio of Direct Effect of SchooT 
to Total Effect of Home Back- " 
ground (S<»3.¥i/3tti) v 

' 8) Ratio of Direct Effect of Home 
Background to TotaT Efftct of 
Home Background (Si« i .a3/Si»i) 

9) Total oVrect Effect of Type of 
. School (lij.i) • - 

10) Effect of Type of Schpol , 

. , Indepen dent of Hone Background 

^01.2, ^/l-Ru') . 

11) Ratio of Total Di rtct. effect of 
Type of School to Total Effect ■ 
of More Back g'roufid (31,1.1/S^i) 
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ma tics 

0.482 
04293 



0.331 



PoTitical 
Knowledge 

0.313 
0.269 . 



1.645 1.164 



0.936 



O-.445. 0.293 



0.523 ^q.418 



0.922 0.749 



0.560 ■ 0.644 



0.247 



0.308* : 0.2 34' 



N^22,470 

'fSocio- 
Potitical 
Atti tudes 

0.307 
0.221 



1.389 



0,926 



tt.284 



0.353 



" 0.858 V 



0.617 



0.191 



0.183 



0.633 0.472 - 0.S34 



,1 griattr net effect on achievement levels than changes in home background, 
assuming that the twB could be changed Siparfttelx- 

Of coursf , as things stands the home background and the school are 
related, .The total iffect of variations In honie, background , Including both 
1t5 direct effect and its Indirect effect through its influence on the 
other two blockSi was * 52 for mathematics, .42 for political knowledgi, and 
*36 for iocio-political attitudes (Meaiure 6 In Table 7). In all three 
areas ^ the total effect of home background was larger than the direct 
effect of the school variablts. When all the effects of home on achieve-' 
ment^. including those that operate Indirectly through, the type of school ^ ^ 
and school 'Instructional variables s are consldefeds variatloris in the home 
did appear to have a greater overall Impact on learning than variations In 
the school* 

Even so, the comparison of the direct effect of the school variables 
to the* total effect of the home background variables showed that the direct 
effect pf the. school vartables was *92 as Targe as the total effect of home 
for mathanatlcs, .75 as large as the iffect of home for political knowledge, 
"and ,86 as large as the effect of the home. for socio-political attitudes 
(Measure 7 in Table a). Evep though the totaT home background effect was 
never less than the school effect, these comparisons showed a high relative 
effect of school variables as compared to home background, far higher than 
could be used to support any conclusion that school makes little or no 
difference. . 

for mathematics,, the direct effect of school was almpst equal to the 
total effect of home background. The next largest relative effect of 
school was found for sQcio-politlcal attitudes. Of the three areas included 
in this study, the relatlvt effect of school was smallest for the area qf 
political knowledge— only .75 as large as the effect for home background. 
However, this Is about equal to the largest of Coleman^s (1975:379-80) 
ratios of this type prisinted for the. United States-*. 70 for fourteen^ 
year-olds in the area of literature and. .76 for ten-^ear-olds in the area 
Qf,se1endi.^ ^ ^ 



• J^Cole^^ results for the lEA studies are reproduced In full, In 
AppandiK B,, / 



Only half to two-*thiirds of tht total effect of home on achievement 
was exprissed directly (Measuft 8 1n Table 7). The rest was expressed 
indiractly through its effict on tht type of school and the school In- 
structional yflrlables* Howivert It Is also interesting to note that 
variations in sociaty that act through the schDolSp.but independent of th 
homa, accounted for most of the variation in types of school or school 
instruction. Tht Ihdipindght iffect of typa of school, like the indepen- 
^dent affect of school* was almost as large as Its dirict effect (Measures 
9 and 10 in^Table 7). Although the%total affect of variations , in home 
background on aehlavaiient was substantial, honii appeared to extrt less 
Influence on variations in achiev^ant through the type of school and 
school resources than did other variations in society that act, through th 
type of school and school tnstruction* 

The effect of typa of school and type of schOQl prograin 1s the most 
difficult to discuss since this iff act is largely a result of 'the seltc- 
tion of diffei^ently achifeving students into different progra^ris or schools 
The effect of this block of variables appeared to be derived primarily 
from the dlfferance between students in an academic, school prograrn and 
those In all other types of School program (see Appendix C*) The total 
effect of varla'tions fn home background on achievement (Measure 6) as 
well as both the dirtfct and indirect effects of school -Instruction 
(Measures l and 5) were far greater than the effects of type of s^chool 
program (Maaiures 9 and 10), Relative to homt backgrounds variations in 
school prograffi appeared to have mo^a effact on mathematics achievement 
than on political knowlidge and soc10'-pol1t1cal attitudes (Measures 11 in 
table 7)* Tha Indepandant effect of schoor program, over and above imple- 
menting the- effect of the home (Measure 10) , was sl ightly larger than the 
dinict affect of tha home for mathimatlcs and , only slightly smaller than 
the dirict affect of the home for political khowledga and socio-political 
attltudis (Miasufi 2), However, it should be ramambared that the direct 
hoftie effect shown In Table 7 1s the homa effact In the pfesence of .all 
thrte blocks, while thi total and Iffdependant effects of type of school . 
prbgram Wire computed without the block 3, school resourcej variables 
being present In this regression. 



Siumary Qf Effects of School on Learning 

The reUtlve ifficts of school on laarning were quite large for all 
thria iubjact matters included in this study. The effect of school on 
learning was substantial Ty larger than the effect of type of school and 
school program and even tended to be quite high relativfe to the effect'of 
home on learning. Although the largest total effect on achiavement for 
all three subjects was due to variations in home background ^ the effects 
of school on learning were comparatively large* 

• The relative affects of school on learning estimated by this study 
were much larger than the effects reported by previous studies. The 
affects of school on learning were quite large, even in comparison to the 
total effects of home on" learning—the ratios being .92 for mathematics, 
.75 for political knowledge and ,86 for socip-poll tical attitudes. These 
ratios we ro even higher than those reported by Coleman (1975:379*80). For 
the United States, at age fourteen he found the ratios of direct school 
effects to total home affects to be JO for literature^ .60 for reading 
and .60 for science- , The U.S, ratios CQleman reported for age ten were 
A7 for reading and .76 for science*® 

Both the results of this study and the results presented by ColOTan 
(1975:379-80) suggested that the independent effect of schooU over and , 
above the indirect effects of home and type of school , was almost as Jarge 
(a ratio of approximataly .93) as the total direct effect of school. The 
data from this study clearly indtcated that a great deal of the effect of 
home background was derived from its Indirect influence on achievement 
^through the type of school and^ schooling Itself. The direct effect of 
home on achievement appeared to be far less than the direct effect of 
school on achievement* even after the direct effect of school had been 
adjusted to remove the Indirect effects of the home and type of ichool 
and program. School influances independent of home influences had a much 
higher effect on learning than home Influences Independent of school 
influences. 



Since Coleman does not present data for the grade -b^elve students, 
specific comparisons witt the results of this study are difficult. His 
results for ten-year*olds and fourteen-year-olds are reproduced in full 
in Appendix C- 



. This does riot mtan that home background did not have a substantial 
effect on achieyement. Considering the total impact of home on achieve- 
ment * Including the portion of its Influence Implemented through type of 
school and school instruction, home background variables had a greater 
influence on achievement than either of the other two blocks of variables. 
The total effects of home background were *53 for mathematics p ,42 for 
political knowledge, and *36 for soc^'o-polltical attitudes, ^The lEA ^re- 
suits prfesented by Coleman (1975:379 050) also indicatad that the total 
effects of home background on achievament were quite high for the United 
states. Thasa effects were among the largest for the six countries, 
reported i averaging *46 for age fourteen and .44 for age ten. 

Even though home background had a large influence on achievement, so 
did schools. Not only would home lose one-third to one-half Its total 
effectiveness if it d1d not Influence school t but the effect of school 
aside from any effects of the home is also relatively large. Most of the 
effect of school Is unrelatad to home and has a laga impact on achieve- 
ment over and above the effect of the home circumstances of the studentJ 
These results confirmed Coleman*s earlier findings that an analysis which 
compares similarly computed effects of home and school variables would 
show school to be much more strongly related to achievement than had been 
previously reported. 

Suniiiary of Effects of Specific Variables 

In the following summary , the statements about the relative strengths 
of the individual variables in'the regressions are based primarily on the 
multiple regression coefficients. (DetaiTad numerical results for each 
of the regressions perforrtad in this study^ Including these coefficients, 
are contained In Appendix Cj It must be stressed that Interpretation of 
these coefficients requires great cara. First, regression coefficients 
measure only association, not causality. Second , since each block con* 
tainad many similar variables competing to measure the same things the 
variables were correlated and tended to be proxies for each other. This 
means the data are not necessarily going to reveal which variables \ were 
most Important. Even If some variables really were causal, there is no 
way to^knpw 1f their effect appeared in the regression as a coefficient 
on tht proper variable or as a coefficient on a proxy variable. Third, 
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the variables included In the blocks may have acted mainly as proxies for 
variables not even included in the regression. Still, for whatever rea- 
sons, soiT^ of the individual variables did appear to be strongly asso- 
ciatid with achlevCTant in all three subjsets and these results are sum- 
marized in the following discussion, 

Considering all three subjects Included in this study, the Lower 
level of education of either parent and the Index of Reading materials In 
the home appeared to be the most relevant home background variables. 
Race* Language spoken in the home, and Sex also tended to be effective 
explanatory variables for the three subjects^ but results within the vari- 
ous categories/ changed, from subject to subject. For example, Hispanic 
was a good negative predictor for mathematics and political knowledge, but 
a positive predictor for socio-political attitudes, Alsos as has generally 
been the case, the sigh of the sex difference depended on the subject 
matter. In this study males had the advantage in mathematics and polftical 
knowledge! while females did better 1n the area of socio-political atti- 
tudes* Hours of television watched last night and Family size appeared to 
have consistent, but not remarkably negative effects on achievement in- 
each of the three areas. The presence of a Typewriter in the home and 
Record player in the home tended to have weak but consistent positive 
relationships with achievement, ^ 

For block 2i the most relevant variable appeared to be Type of school 
program. Enrollment in an Academic school progranis the single most effec- 
tive of the type of school and community variables, was positively tied to 
achievement. This would be expectfid, since the variable is probably at 
least a partial proxy for academic ability. Although variables related to 
the average SES of the student body in the school and the racial mix of 
the students in the school appeared strong when only block 2 variables^ ^ 
were considered, all were far weaker in the presence of block .1 variables. 

The most effective school risource and instructional variables 
appeared to be, those related to the studente exposure to the subject matter. 
In all three subjects Included In this study, the nMmber of courses taken 
'and the study of topics within the subject ware powerful predictors of ^ ^ 
achievement. The traditional teaching methods .indeXi based on teachers' 
use of textbooks and lectures, seemtd to be effective in the two areas of 



mathematics and political ^knowledge* The Progressive teaching mithods 
Index, based on extent of use of class discussions, class projects, essay 
writing and use of the library or media centars was not quite as effec- 
tive a predictbr of achievement* except in the attitudinal area. Home--/ 
work variables also were related to achievement 1n all three subject 
areas. Whether homework was assigned appeared very Important In mathe- 
matics, while the amount of time spent doing homav/ork tended to be more 
closely associated with achievement in the two political areas. 
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APPENDIX A : ^ 

MOMENTS OF ACHIEVEMp 
Tht first four* moments of four adhlivtment measupis for mathtmatlGS 
art prestnted in Table 8. The corrisponding inforinatl on for political . 
knowlidgi and iadlQ-pa11t1ca1 att1tudei/1s shown in Tables 9 and 10 
faspectlvtly. ^ ^ 

Tht first four momints irt'prestntad for tht parcinfage acGiptable 
and percentile rank measures of achlavmenti si nca t are Inttnnedlate 
resuUs In theyeoinputatlon of the dtpendeirt variable. The first four 
moinents forjncorrected loglts of the per^t art Ineluded only 

for purpQsis of comparison to the modified loglts of the perctntili ranks - 
which was the mtasure actually used as the dependent variable for this 
study/ (The number of r-espondents to each exercise booklat and the number 
of items in each booklet were shown In Tables 2 and 3*)^ 
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MOMENTS OF ACHliVWINT MIASURES 
^ FOR POLITICAL KfiOWLEOGE 



Htisurt 

as prQpQftitsn) 



(is proport1§n) 



Unf form * 
DUfcributldn 



fxerclit 










BOOKl ft 


Mtan 




Skevmeii 




3 




y . y J#9 


^.62© 


h 1 
W ■ 1 U4 














0,i4i 


0,0384 


-o.iso 


-C,637 


i 


O.iSS 


0,0338 


-0.2S6 


*0*380 




0.692 


0,0ii7 . 


^.491 


-0,1 C6 


8 


0,719 


0,0181 


-0,769 


- 0.429 


9 


Q 707 


0,0^0 


*0*446 ' 


-O.QOS ' 


10 


0.130 


o!0423 


' 0.014 


' -0.517 


n 


O.jlO 


Q,044S 


^480 


-0.444 


All ^ 


0,611 


0,0367 . 


^,600 


-0.143 




0,5UQ : 


0,0822^ 


-0,009 


-1.196 




O.SQO ' 


0.0318 


0.001 


-1.190 




. O.iOO 


0.0823 ' 


^ -O.QOi 


-1,202 






0.0123 ^ 


^jsatBos 


-1,199 


f ' 


0,100 


0.0429 


^.003 


-1.199 


3 


0.600 


0.QS22 


-0.014 


-1.198 




.0,500 


■ 0,0830 


-0,002 


-l,l9i 


10 


O,S00 


0,0826 


0.000 


-1.19i 


n ^ 


g.soo. 


0.0814 


-0,010 


-M91 


All ' 


^o^loo 


0,0824 


-0,005 


-M97 
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0.0333 


0^000 


^ -1,200 













Aghtiveifini 
Mtiiurt 

Ugit of PereiR- 
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TABLI 9 : (CQntinuid) 

MOMENTS OF ACHIEVEME^IT MEASURIS 
fOR FOLITlCALsKNOWLinGf 

Extreisi 



Modified Logit of 
Pir€int11i Rank 



D1i|f1butlQn 



isaklit : 


Mtin . 








3 


-0,01 7h 


3,049 


-0.199 ' 


oja9 


4 


-0,004 


^ 3.078 


-0,060 


0.766 


1 


-0^012 


3,Q6U ^ 


-0,163 


0.585 


i 


-a,ooi 


, 3,131 


-0,031 


0MB 


. 7 


-O,00i 


3,180 


\ -0.092^ 


0,769 




-0,011 


3,07S\ 


- -0,160 


0,669 




-0,004 


3.219 


-0,052 


0J73 


10 


-0,002 


3,131 


^.047 


0.665 


11 


-0,013 


2.919 


-0.157 


0,439 


All ' 


■ -0.008 


3,115 


. -0,097 


0.7IS 


3 


-^0,000 


3.205 


-0.113 


0,687 


^ 4 


- O.QOQ 


3.213 


-0,021 


^0.907 


i 


Q.m 


3,209 


*0,093 


0,712 


6 


0.000 


3.236 


^,017 


0.987 


7 


0,000 


- 3,2iS 


^.045 


0,908 


8 


0,000 


3,211 


-o.oaa 


0,794 


9 


0,000 


3,169 


-0.021 


1.071 


10 


0.000 


V 3,239 


-0,021 


0.849 


11 


0.000 


3,171 


-0.095 


0,S93 


All 


. 0,000 


3.233 


-0,052 


0,833 




O.OOQ 


.3,290 


0,000 


1,200 
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TAiLE to 



OF ACHIEVENENT MEASURES 
FOR SOCIO-^QLITICAL ATTITUDfS 



It 



ten) 



Uniform 
Distrieutign 



Ixtfeist 

3 
4 
I 



10 
11 



Ml 

3 
4 

I 



3 
9 
10 
11 

All 



0,791 
0.693 
0.730 
O.ifO 
0*737 
0,i77 
0.^8 

0.700 

o.soa 
o.soo 

O.iOO 

o.ioo 

0.100 
O.IOQ 

o.aco 



0,0611 
0.0410 

O.Oiia 

0.0391 
0.024O 
0.0379 
0.0131 
0.021 i 

o.om 

0,0310 



0,0711 
0,0306 
0763 

oaoi 



.0812 

.OBia 

0.083O 
Q.07i7 



-0.860 
-0.443 
^.488 
-0,964 
-0.SQ2 
-0,381 
-0.774 

-0.712 

-0.133 
-0.018 
V -0.063 
-0.039 
-g.QQS 
-0,014 

-0. 

-0. 



0*100, 0.^12 -0.023 
0.100 0.0833 0,000 



0.179 
-0.170 
^.476 
O.SiS 
0.683 
0.133 
0.963 
0.I3S 
1.120 

0.689 

-1.^6 
-1.187 
-1,231 

:l:llf 

*1.180 
-1,197 
-1.199 
. -1.248 

-1,199 
-1 .100 



TABLE 10 (Conllnutdi , 

HQHINTS OF ACHIEVEHENT MEASURIS 
FOi SQCIO*POLITICAL ATTlTUOfS 
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.Dlilflbutic 



iOflklil 






Sfeiwntsi 




3 


-0,086 


2.242 


^.692 


■ 0.Q19 
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-0.017 


2.934 
:2.326. 


-0.149 


0.634 


i 


-O.OSi 


^.SS3 


. 0.091 


6 


^.028 


2,900 


-0J21 


0.469 


7 


^,010 
-Q*02S 


3.141 


.^0.283 
*0.187 


0.770 


a 


2.922 


0.417 ' 


9 


at 


3.0S1 


0.616 


.10 ^ 


3ilU . 


-0.048 


.0.919^ 


11 


-0,048 


2,672 


-0.317 


1.041 


All 


J0,Q19 


3,M3^ 


*0.163 


0.76S 


3 


Q.OOO 


2,714 




-0,117 


4 


0,000 


3J49 


Sim 


0,672 


5 


2,805 


-0,439 


M?,oio 


i 


0,QOO 


3,127 


= ^.us 


0,193 


7 


0,D^ 


3,242 


-0.060 


0.199 


8 . 


0,000 


3,146 


-0,178 


',0,498 


i 


0,;QOO 


5,100 


^,10J 


. Q.7S0 


10 


0,000^ 


J. 267 


^.020 


1.049 


11 


Q.QQO 


2,969 


^-0.234 


0,930 


All 


0,000 


3,161 


-0,110 


o,ao7 






' 3,290 


0,000 


1,200 , 



V - APPENDIX B • ^ 

■ SUMMARV OF EFFECTS FROM *?'METHODS^ AND RES IN THE lEp 
^ VSTUDIES OF EFFECTS OF: SCHOOL ON LEARNING, "^B 

Even though an attempt w^^ and 

Coleman's methodology as* appT1 fid to the data obtained in those studies,' 

the comparison of results must be made prlmaH ly at a conceptual leveT. 

Specific comparisons are difficult because Coleman applied his procedure 

brily to the lEA data foi" ten-yiar^otds and fourteen-year-olds\ Also, 

since Coleman was working with the existing documerftatlon of the IEA; v 

studies, he was able to coinpute only a few of the results he suggested 

obtaining. Therefore, figures comparablt to many of the results prpduced 

in this study were not reported for science, literature or reading for any 

age group. Coleman's results are presented in Tables 11 and 12. 




. ', - - * . ■ ■ • • 

Review of Educational Research , Summer 1975, Vol. 45, No. 3, pp. 
335-386. . , . . ' , 



1 1'. 



fteaiuris 
Total hoine 



TABLE 11 ' 

COLEHAH'S (19?5:3?9)raLTS 
EW, READING AND SCIENCE STUDIES 
ATAGE FOURTEEN, IN SU COUPIES 

Chili England Finland ■ Italy 



vOiriet school affects 



Mtiratufi 

Sclanca 
Averagi 

Litaratufi 

Heading 
Sciici V 

Average ■ 



School; If fectsdlstrlb-iiterature 
lited Indipindfintly of 
hoine and school , type 



flu* 12 ^l" 



Science 
Aviraga 



Ratio of direct school 
effects to total Jome : 
^ backgroundjeffe^^^^^ 



,38 
M 
.36 



,32 
.28 
.26 
.28 

.26 
,26 
,2! 
,26 



.50 
.52 
.48 
.50 

.22 
.19 

m 

.25 

.20 
.16 

.21 



Ljtarflturi ,..84 


.44, 


toing .62 


.37 

; .63 


Science .72- 


.50' 







.43 
M 
.47 

.45 

.26 
.23 
.34 
.28 

.24 
.21 
.32 
.26 



.60 
.51 
.12 
.62 



.33^ 
.32 
.32 
,32 

.10 
.19 

.26 
.21 



At 
.20^ 



.55 
.59 
.81 
.16 



Sw|den UJi 

.39 .43 

'.40 .47 

.42 ;47 

.41 % M 



.26 
.18 
.28 
.24 



.17 .25 



.2? 
.23 



.67 
.45 
.67 
.59 



.30 
.28 

.28 
,29 

.28 
.26 
.27 
.27 



.70 
.60 
^60 
.63 



Averagi 



.41 
.44 
.42 
.42 

.26 
.23 
.29 
.26 

.23 

;2i 

.27 
,24 



.63 

.52 
'.69 
.62 



■ i " , ' 



TABLE 12 

■ ... ' ^ ■ . . 

a COLEHAfl'S (1975:380) RESULTS 

^ . FOR lEA READIi AND SCIENCE STUDIES 
AT AGE TEN, Ifi SI K COUNTRIES 



Total home backg 
effects 



Direct school effecti 

School effecti distrib 
uted independently of 
hoiiie and school type 



2 



Ratio of di ref t sciiool 
effects to total home 
backgrolind effects 





Chile England 


Finland Itajx 


Sweden ''U-S. Averagi 


Reading 
. Science 
Average 


,12 ■ .47 
.20 ' .46 
.16 .46 


.42 ■ .31 
.37 . .20 
■.40 .26 


.45 .35 
.40 .42 .34 
.37 .44 .35 


Reading 
Science , 


.29 .13 
.30 .13 


M .22 
.21 .20 
.19 Jl 


,18 .21 .20 

in '30 Q/l 

.23 .3^ 

.21 .26 .22 


Average 

- Reading 

Science 


, .30 •16 

.29 ..12 
.30 .17 


.17 .21 

.20 ■ .10 


.17 .20 .19 

.22 .30 .23 


Average 


) .30 .15 

J 


,1§ ' .21 


.20 .25 .21 


Reading 
Science 


2.42 .28 
1.50 .39 


.43 .71 
.57 1.00 


.53 .47 .57 

.58 , ,:76 > ,71 


av 3u.i2 


1.88 ,.35 


.48 .81 


.57 .59 .63 



48 



APPENDI'X C 

- REGRESSION RESULTS FOR MATHEMATICS , 
POLITICAL KNOWLEflGE AND POLITICAL ATTITUDES ^ 

The overall results for the seriis of rigressi'ons of mathematics 

aclavement ion the bloek 1 , 2 and 3 variables are presented in Table 13. 

The simple correlation coeffictents, the multiple regression cDefficlent 

and the F-ratios for the regression of mathematics achievement on the 

^variables In each of the three blocks are Included ih Tables 14* 15 and 

^6. The F-rat1os shown 1n these tables are '-partial," not "seqCjential " 

or "hierarchical" F*rat1osi they test the significance of each variable 

as if It had been the last one added to the equation. The standardized 

regression coefficients for the l^iterval variables in all mathematics 

blocks are^included in Table 17. V ^ 

The regression results for the three blocks of variables for politi 

cal knowledge are presented in^^les 18 through 22. Tables 23 through 

27 contain the regression results for the three blocks of variables for 

political attitudes* ' ' ^ 
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I 



SUM OF mmm umii 



Block I (\\m Sidpuiid) 
BIfick 2 (Type uf Idiod) 



lleck 3 (school Mmm] 
Blsck 1 Kith eloiin 

' ma I m mi i 

Bicck I uitli illocl. J 
msck^ I mil 2 ulth Slock i 

■ htmi of loji j jiriaw| 

lyill iloclil Included 
UnlqyQl^ lly Block I 
Unlqudly by filoci; 2 
llnlqyyly by BIOEk j 
Jointly by <ill Bjockii 



BisEk! Iiiclyycd In 



m. 



mm 

1 and I 



0.396 
0.33) 



, hnd 3 



0,2i3 



0.376 
0.314 



Mi 

li.il 

22,11 



MfiW^ilOfi iEiyLlS foil fttlHEHStiCl ILQCK I (liQHE BACffiSOUi) 

' MB.flU 
I . NriUiOfl Coeff kjents and 



M\ Nrtnti yiiknawil Educ, 
Ofli Firint jjot Grid, H,i, 
Both Fpnli Grid, U.S. 
NInp HaUrliK Indii 
fially H^i 

hi 

FmuIi 

elicit 

lip 

Olliar llsn<yhlti Rice 
in-Engljsli 
Bllliigiii] 

Hours of TV UlUhed , 
Iftilik Study Place 
Typ&rlter 
QliliHishir 
llQEOfd Plpr 
Celoriy 



Slipli '"''"''^^ 'f* iipisjon 
Corri* llKlis iiQcfei 
JiMffi UMi Un'jJ yjii 



0.214 
O.OJS 



«l.ii2 4,m 
m m 
-0.105 
m m 

.O.iS7 

IIS n 



m 

133 



0,112 
101 



'fl>Q3S *0,028 
24 IS 

0,019 
17 

'22E 
>1.«I 
147 



17 

§a 

2^7 
AMI 
293 



fl,734'*^0.i« 
74 42 



S 



20 



•0,471 .0,455 
3£ 3a 



;0.32l 
4IED 

0.002 0.235 0,417 
•0,13? 

■D,0?J -0.487 

3D 2? 

•9.IE4 -0.032 -0,060 

78 47 

'0.115 4144 

12 22 

0,31S 0,23S 

. g3 40 



0,2I§ 
0,211 

m 

6.099 



0,251 
50 



9,145 

la 



0,342 0,196 

31 26 

'O.iw 4.m 

\i 19 



'.fl;42| 
li 

'0.313 
' 61 
■0,174 

n 

0.064 
11 



•0.52? 

405 
•1.030 
' 332 
^0.45? 

40 
0,337 

12 

■ ^0.283 
19 

-0,303 
17 
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19: 
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SO 

'f 

mi 
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7 
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Psrceiit l^hiU In School* 0.2S1 1,328 D.ESO 0.62? 

272 S6 65 

klHaintli] Eliyttili -0,052 O.lii' 0,142 Q,09i 

21. 13 8 
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47 10 li 
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iffldihti m irullir by a factof of ,one hyiidrid If the vari- 
able li givon 11 I pereint, 
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o.oie 

13 
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0.021 






47 ' 




iiils Coyriii Ukin 


0,36! 


Q,41i 


0,310 






m 


.245 
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0.237 








£4 


itydjid Hatrlc l^ltil 
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•0.736 
1i3 
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APPENDIX D 

MEAN AND VARIANCE OF INDEPENDENT VARIABLES 



The mean and variance of each Indtpendent variable for the mathe* 
maiics analysis ara shown in Table 28 • The same Infofmatlon for the 
political knpwledgt and socio-political attitudes analyses is presented 
in Tables 29 and 30. 

As discussad, a differint sample was used for rtiathematlcs than for 
the other two subject matters. The slight differences In the distribu- 
tions of the Indepandant yarlablis for political knowledge and socio* , 
political attitudes are due to the fact that respondents were weighted 
by the number of items attempted for the subject matter being analyzed. 
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